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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)[x] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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4) £3 Claim(s) 1-12 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) [X] Claim(s) 1-12 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)13 The drawing(s) filed on 25 November 2003 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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1 .□ Certified copies of the priority documents have been received. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

Receipt is acknowledged of the IDS filed on November 25, 2003 which has been 
considered and placed of record in the file. 

Claims 1-12 are presented for examination. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chiou et al.'5,873,769. 

With reference to Figures 4-5, col. 4, line 48 to col. 5, line 20, Chiou discloses a 
temperature compensated chemical mechanical polishing to achieve uniform removal 
rate. Please note that col. 5, lines 30-35, Chiou discloses a thermal gradient between 
the inner circular segment 61 and the outer circular segment 65. Furthermore, in col. 5, 
lines 58-67, Chiou inherently teaches a temperature measuring means and a controller 
to adjust the temperature of the heat transfer system in order to control the wafer 
temperature. 
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FIG. 4 
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As shown En FIG. 4 a iiitmber of concentric heating 
etemsite 40 arc placed im the water carrier m (hat the 
1 so isffigexamm of circular regions of itae wafer carrier eotieerfc- 
1 trie with the center of the water carrier, can be liidepeiidtedtly 
J co^lroUed- The leso^ratures m ^mm4 so tibt ihe lecri- 
peraiisre al the cenier of the wafer carrier m the greatest and 
deceases with iacreasdug dtstaiQee from th® center of the 
1 55 wafer outer to the edge of the wafer carrier, whfch is at the 
i teweM temperature* With this temperature variation the 
: same wafer raaiecial removal rate, independent of either 
dbUHicc frotn the center of the wafe r or position amgk, can 
■ be achieved over the entire wafe j&irfaee of she wafer as 
I 60 shown by the lop mxw 74 im FIG, 3. 
s FIG, 5 shows methods and apparatus of healing the 
* eccentric healing elements 40 in greater detail. The coo- 
i centric beating elements 40 can be electric healing elements 
t in ihe wafer canfer 12 supplied by independent ckcfrical 
&5 power sources SO. The eoreccntrb healing elements 4Q can 
i be tubes in the wafer earner 12 through: which heated or 
i cooled liquid ftom mckpciufent sources 59 flows. 
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FIG, 6A shows the normalized removal rate of wafer 
material as a function of position angle for tbe case where 
the platen angular velocity is greater than the wafer carrier 
angular velocity. Curves #0, M, and #2 show the oorsMlized 
removal rates of material from die wafer as a function of tlie s « 
position angle with no adjustments to the ietnperaiure of 
either the wafer carrier or the platen. The bottom curve £0 
shows ihe normalized renioval rale at the center of the wafer, 
mbc middle curve Bl shows tbe normalized removal rale at 
a distance between the center and the edge of the wafer. The %o • 
top curve 82 shows the normalized removal rate at the edge i 
of the wafer. * 

As shown in FIGS- 4 and 5 and described above the 
temperature of circular segments of the wafer carrier can be 
adjusted. The temperatures are adjusted so that the tempera- is 
lure at the center of tbe wafer earner is the greatest and 
decreases with increasing distance from the center of the 
wafer carrier to the edge of the wafer carrier, which is at the 
lowest temperature. The result of this temperature adjust- 
ment is that the removal rates at different distances from the 20 
center of the water are nearly the same but still show a 
dependence on position angle, as shown ui curves 80, tl, 
and 82 of FIG. 611 

FIG, 8 shows a diagram of the platen 10 and the water 
carrier 12 showing circular segments, 61, 63, and 65 of the ts . 
platen and circular segments, 41, 43* and 45 of the wafer I 
carrier, It can be seen from FIG. 8 that the temperature of 
each circular segment of the platen affects She removal rale 
far a position an&le 16 of 8 and 3ot)*-o. Next the tempera- ; 
lure of circular segments of the platen, 61. 63, and 65 are 30 : 
adjusted so that the terapraturc of the inner circular seg- 
ment 61 of the platen corresponding to position angle of (f 
or 360° is the highest, the temperature of the outer circular ; 
segment 65 of the platen is the lowest, and the temperature 
of the circular segments progress between these extremes in 35 . 
a regular progression. 

The temperature adjustment of the platen circular scg* 
meats described above superimposed on the temperature 
adjustment of the wafer carrier circular segments described 
above produces a removal rate which is nearly constant over 40 : 
the entire surface of Hue wafer, as shown by curve 84 in FIG. 
6B. The actual variation of the normalized removal rate of 
material from the wafer is less than about 4% from the 
highest removal rale Id the lowest removal rate. > 

FIG. 7 A shows the normalized removal rate of wafer 4$ • 
material as a function of position angle for the case where 
the platen angular velocity is less than the wafer carrier 
angular velocity, Curves 90, M, and $2 show Ihe normalized 
removal rates of m aterial from the wafe r as a function of the 
position angle with no adjustments to ihe temperature of so ' 
either the wafer carrier or the platen. The bottom curve 90 
shows the normalized removal rate at the center of the wafer 
The middle curve 91 shows the normalized removal rate at 
a distance between the center and tbe edge of the wafer. The 
top curve 92 shows the normalized removal rate at the edge $$ 
of the wafer. 

As shown in FIGS. 4 and 5 and described above the 
temperature of circular segments of Ihe wafer carrier can be 
adjusted. Tire temperatures are adjusted so that the tempera- 
ture at tbe center of the wafer cajriei is the greatest and 60 
decreases with increasing distance from the center of the 
wafer carrier to the edge of ibe wafer carrier, which h at the 
lowest temperature. The result of this temperature adjust- 
ment is thai the removal rates at different distances from the 
center of the wafer ate nearly the same but still show a 65 
dependence oa position angle, as shown in curves 90, 91, 
and 92 of FIG. 7B, 
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However, Chiou does not specifically disclose a thermal energy detector comprising a 
plurality of separate detectors spaced along a diameter of the wafer as set forth in the 
claims. 

With reference to Figure 3, col. 3, lines 22-49, Monroe discloses a temperature 
controlled CMP with a mechanism comprising electric coils 42,43 which provide central 
and outer region heat sources or heat sinks, depending on the direction of current flow. 
Temperature sensors 46 provide temperature feedback through temperature control 
circuit 47. The advantage is to regulate the wafer carrier and thereby regulating the 
temperature of an attached wafer. Please note that temperature sensors 46 are spaced 
along the diameter of 5 in order to measure each separate spaced location of the 
thermal energy unit 42,43. 




Rcfemng to FIG. 3, a perspective view of one embodi- 
ment of a carrier plate 40 for use in a wafer carrier 20 in 
accordance with ibe present invention is shown. Carrier 
piste 40 includes temperature conlrot raecbwjisjns to ^ 
achieve a more uniform temperature across the entire sur- 
face of the carrier plate. In the embodiment of FIG. 3, carrier 
plate 40 includes two pkm clcclric coils 42*43 which 
provide central and outer region heal sources or heat sinks 
depending on the direction of current How. Temperature M 
sensors 46 provMe temperature feedback through tempera- 
ture control circuit 47, Control circuit 47 provides current in 
a first direction to cause a coil to iundion as a heat source 
and in an opposite direction to cause a coil io function as a 
heai sink, as is known. White two coils are shown in FIG. 3„ y5 
it staid Lx understood rbat additional coib (ami more ~ 
temperature sensors) could be provided for raorc precise 
temperature, control 

Thus, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have provided the Chiou CMP apparatus with a thermal energy 
detector with a plurality of detectors spaced along a diameter of the wafer and a 
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feeback controller as taught by Monroe in order to regulate the carrier temperature and 
therby regulating wafer temperature to achieve a uniform polishing rate. 
Regarding to claim 3, feedback control circuit inherently teaches comparing the 
measured temperature against a set point (desired ) to render the actual thermal 
gradient equal to the desired thermal gradient. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George Nguyen whose telephone number is 703-308- 
0163. The examiner can normally be reached on Monday-Friday/630AM-300PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Hail can be reached on 703-308-2687. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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